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the high temperature of the continents exert a consider- 
able influence. Then occasional1 a continuous return 

the continents and leading direct into the trade winds. 
These results can not fail to exert a considerable 

influence upon the methods of weather forecasting. All 
meteorological events of the Temperate Zone, great and 
small, derive from the described great atmospheric 
circulation, as we know i t  from the motions of the polar 
front. If we succeed in watching it effectively, it should 
be possible to give the short-ran e forecasts a hitherto 
unattained accuracy. And it sfould be possible to 
complete them by long-range forecasts giving the general 
character of the weather perhaps for weeks ahead. 
And these two kinds of forecasts could be extended to 
all regions of the Temperate Zone, to oceans as well as 
to continents. The required survey of the polar front 
is merely a question of organization. 

of polar air may be established a ;Y ong the west coast of 

5-s//, 5254 (pa- 
PROPAQATION OF COLD AIR ON THE SURFACE OF THE 

EARTH.‘ 
By F. M. EINER. 

[Reprinted from S c h m  Abstmts,  Sect. A, Sapt. 30,1920, ill37 ] 

The general problem for solution is: Given a mass of 
dense aw of known form and state of motion, covering 
a small region of the earth’s surface, and bounded above 
and around by less dense air also in known state of 
motion, to determine the subsequent movement and 
changes of form of the dense air. The problem is solved 
for some particular cases in two dimensions, by the 
hydrodynamical methods ap licable to waves at  the 

results sought are mainl qualitative. The dense air 

cross-section and infinite length. If both fluids are 
originally at rest, and friction and the earth’s rotation 
are n lected, then the ridge breaks up into two of equal 

op osite directions erpendicular to their length wi&’; 

of absolute temperature between the cold and wafm air. 
As the ridges move a art the warm air flows in and 

Introducing friction, the ridges separate as before, but 
decrease in height as they advance, the s ace between 

too, the rear o B each advancing ridge is higher than the 
front. On a rotating earth without friction the ccld 
ridge, supposed streamin in the direction of its len th, 

the direction of streaming (Northern Hemisphere) 
increases in height, while the other decreases. The 
velocity of pro tlgation is now greater than. before, and 

air above is streaming at  right angles to the rid es, it has 

may, if strong enoug,  reverse its motion and make it 
slowly follow the other, which has its velocity of pro 

nations of these. A com arison is made wlth observa- 

North America. The author finds in this work an 
explanation of the phenomena exhibited on these OCCG 
sions, and in particular of the observed fact that when 

surface between two fluids o P unequal density, but the 

is taken initially in the H orm of a ridge of rectangular 

breadt T and half the height of the onghal, travelin 

ve f ocity proportion3 to the square root of the difference 

covers the region of t f e earth’s surface between them. 

them remainin covered with cold air. H n this case, 

breaks up as before, but t 5 e ridge traveling to the le B t of 

the front of eac K ndge higher than the rear. If the warm 

the effect of checkin the advance of one of t a em, and 

gation increased. Other cases are obtained as com 73 i- 

tions on the spreading o P cold waves ovcr Europe and 

~~ 

1 Akad. Wh., Vienna, vol. IS, ’28,1918, pp. 796-847. 

cold air breaks through from the polar re ions it fh t  
seeks to s read W. or SW., then S., SE., 6, and often 
finally NE!-M. A .  G. 

S/. S540 U2Y) 
THE ENERGY OF CYCLONES. 

In several issues of Nutwe (London) late in 1920 there 
has appeared a runnin discussion of the source of the 
energy of cyclones. Taere is presented such a concise 
nontechnica.1 sunimary of the present ideas of British 
nieteorologists on this intiicate sub’ect that extensive 
quotations are reprinted here. The discussion was 
started by adverse crit,icism of Margules’s theory by 
R. M. Dieley. In  an obituary of Dr. Mkx Margules, 
published in Na.t.twa (London) October 28, 1920, pp. 
386-287,l E. Gold gives the following abort smmaq): of 
Dr. Margules’s disc.ussion of the energy of storms: 

Margules contributed to the Year Book of the Meterological Institute 
of Vienna for 1903 a comprehensive discussion of the energy of starma. 
He showed that the atmospheric henomena associated with storma 
would arise i f  two masses of air of digrent  temperatures were in juxta 
sition. The situation would be unstable, and in pasing from 
unstable situation to a stable one the potential ene 
r t  of it being converted into the kinetic e n e y  of%?z:g‘?&?; 

his paper contains the germ of the theory o s ualls, of the develop- 
ment of cyclones, of polar fronts, and so forth. It concludes comp~ta- 
tions of the horizontal kelocities which would result from vmou8 
distributions i f  reeaure and temperature. and show that actual 
distrib tiona woufd lead to velocities of 50 miles an hour. Margulw 
summed up his conclusions in the sentence: “So far aa I can me, the 
source of storms is to be sought only in the potential energy of position.” 

Mr. Deeley, in a letter to Nutwe (Nov. 11 issue, p. 345), 
criticises many of Margules’ points, and concludes with 
the following sentence: 

The facta Beem to point to the stratosphere aa being the main source 
of energy of storms and trade winds. 

To this Lieut. Col. Gold replies (ibid.) : 
Dr. Margules wrote hia pa er mainl in connection with phenomena 

of the line-squall type, but {e realizd that it mi ht have wider appli- 
cations, and later investigations do indicate &at d imtanmty  of 
temperature is the prime factor in the “birth” of cyclones. If one 
had an atmosphere with uniform presaure at, sea level, but with mae~ee 
of warm and cold air, then at 9 kilometer preseure would n e c d l y  
be low in the mass of cold air, and a cyclomc circulation would ensue; 
but the enrgy of motion would be derived from the potential energy 
of the initial state. 

Differences of temperature originate in the lower atmosphere. The 
atratusphere may be able to draw upon a source of energy of which we 
are ignorant; it can not of itself provide the energy of stanm. 

In the next issue of Nature (Nov. 18, p 
W. H. Dines presents the following further 8.’ mcuasion: 375T376)1 

It does not seem to me as though any really satisfactory theory hae 
yet been put forward to explaln the genesis and mruntenance of 
cyclones; I fully agree with Mr. Deeley (Nov. 11, p. 345) that they are 
not due to contiguous maaaes of air at different temperaturea but, on 
the-other hand, J do not see how they can originate in an inert’and a b l e  
r on like the stratosphere. 
%ere storms produced ‘by contrasts of tkmperatur-r in  pther 

words, by the so-called polar frontsurely they would be most mlent  
where the contraat was most marked. The stormiest garb of the world 
are the great belt of the soutliern.ocesn from 40° to 60 8. latitqdb, and 
tha$ part of the Atlantic which lies northweat of Scotland, and neither 
of theae regions shows any exceptionally steep gradient of tempyature. 

Observations in the upper air have shown a remarkable unhrmity 
in the mean temperature (mean m t h  re ard to height) .hm 0 to 9 
kilometera in every place where they iave been obtxuned, and it 
followa as a corolla that there is a very uniform ressure a t  20 kilo- 
meters height over x e  globe, for the pressure at 20 $lometers is almoat 
independent of the surface pressure. Observations over Europe, the 
only part of the world where they are numerous enough for the purpone, 
have ala0 shown a most extmodhafily close correlation between the 
temperature and pressure of the an in the upper part of the troposphere, 

1 Abstract published in dfo. W&cr Rev., 0% lSao,48:801. 
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many ofthe Coatscienta exceeding 0.90. These facta must be reckoned 
with in any theary about the formation of cyclones. 

My own belief is that pressure differences originate in the upper half 
of the troposphere from variations in the strength of mmunding winds. 
Being .given the means of orifnatmg and maintaining a difference of 
prwsure a t  about the height o 9 kilometers the rest of tho phenomena 
would follow readily. The distribution of temperature, the high positil-e 
correlation below and the negative correlation above, and the rise and 
Eel1 of the tropo use between cyclone and anticyclone are all explained 
by the verthl%otion of the air that would naturally follow from the 
dletribution of pressure. 

’ 

p. 407): 
A short note by Sir Oliver Lodge followed (Nov. 25, 

I do not find that people in general are aware of an important source 
of energy for the mamtenance and intensification of cvclones. nor am 1 
acquainted with a clear exposition by a meteorologbt t.hat the con- 
densation of aqueous vapor will suffice. 

Atmospheric preesure b b g  a ton per square foot. the disappearance 
or collapse of a cubic foot of ordinary am would yield a foot-ton of work. 
Thl! dbappearance, by.emplete condensation. of the aqueous vapor in 
760p3.7, say 60, cubic feet of atmosphere would yield about the same 
amount. 

If, then, the temperature of aaturated air fell from 18O to Eo C .  by 
rewon of condeneahon and rainfall, 80 that the vapor pressure dimin- 
ished from 15.36 to 10.46 millimeter of mercury, a foot-ton would be 
generated in each 156 cubic feet of that region of the atmosphere. 
Incidentally, the corres onding deposit of liquid would be 6 grams per 
cubic meter, or a rainfai of one-thud inch from a 1-ertical mile of air. 

Aseuming that the above fall of temperature in  the central region of a 
traveliq cyclone is not exceaaive, the energy available in  each cubic 
mile of it would be nearly a thousand million foot-tons. 

Immediate1 following this is a note by J. R. Cotter 
suggesting “ d a t  the energy of a cyclone is derived from 
the heat ener of the earth’s surface.” Sir Napier 

further to the discussion in the issue of December 2 
(pp. 436-438): 
There can be no doubt, I suppose, that solar and terrestrial radiation 

EM ultimately ren naible for the kinetic energy oi the winds. The 
doubta expressed pdr. R.. M. Deeley in Nature of November 11 and 
by Mr. W. H. Dum m the mue of November 18 can refer only to the 
detaila of the phenomena consequent on the process of transformation 
of the energy. The firat stage is obviously the sto~age of energy in the 
potentid form of air with heat and momture at the surface 
or lower lev& and cool by radiation at hi h levels. especially in 
the polar -om, aa on the plateau of Greenfand or on that of the 
Antarctic continent, or on the sunlese slopes of the Himalaya. Equally 
without doubt the next ate is convection, the greater part of which is 
indicated here and there & falling rain or snow. Measurements of 
reinfd assure ua that there m no lack of energy available Ior violent 
wind6 if  the heat engine is at all efEcient. 

The general effect of the p r o m  of convection is the development of a 
vaet circulation in the up er regions of the atmosphere from west to 
F t  round the poles, w h i 2  has ita counterpart in the normal distribu- 
tmn of at correa onding levels. That is probably most pro- 
noun? at a level of 8 Inp ometera because at  that level density is equal 
dl ova the globe at all seasone of the yew. Above that level, up to 
the level of equal pressure at 20 kilometers of which Mr. Dines mtes ,  
there ia, on the EV-, a gradient of density from the Equator to t.he 
pole, and below the level of 8 kilometem a gradient OI density in the 
o posite direction. The layer of maximum average velocity is above & layer of maximum preaaure gradient on account of the diminution 
of d d t y  with height. 

Below the level of 8 kilometera the distribution of pressure is affected 
b$ the gradient of density in a wry hegular manner, becauae the dis- 
tnbution of laud and water is irregular. The net result at the surface is 
the complicated distribution of average pressure which we find in the 
M of normala for sea-level. 

X e  maintenance of the average general circulation from west to 
eaet in the higher levela ia due to the gradual convergence tomward the 

lor sreae from whch the cooled air flows. That must obviously be L ced by a correaponding flow toward the Equator, and aa poleward 
flowing en- a weaterly circulation, 80 flowing toward the Equator 
enteile an emtmly one. We must, therefore, find room in the system 
for a body of air flowing from the east comparable at least with the 
circulation from the west. We find?uch a body of air in the great 
e d d y  circulation of the intertropical regions, ahich is naturally 
atowed away over the Equator as far as poecdble from the centers of 
the two polar demi-hemispherea of mfluence oi pressure gradient. 
Thaw great circulations. easterly and westerly, form a normal 

“groundwork” of all atmospheric motion; and m hen Mr. Deeley and Mr. 

Shaw, Harold F effreys, and L. C. W. Bonacina contributed 

Dines write of the energy of cyclones, they are not concerned, I t+ink, 
with the energy of the general circulation of the upper levels whch I 
have described, but with the minor circulations which represent 
the perturbations of the major circulation. 

1 think myself lhat the convection of warm, moist air, combined 
with the vagaries o€ temperature in the lower layers, will, in the end, 
prove to be sufficient to explain the ener of cyclonic air currenta- 
whether directly or aa the secondary ef& of currentrdifferencee, I 
can not say. FrohalJly. in order to get a correct view of the perturba- 
tirm, w e  ought to subtract. vectnriallp from the observed winds the 
local motinn of the normal circulation, or else accustom ourselves more 
than we do to the theoretical combination of local circulation with a 
general circulation. 

There are four other mpecta of the problem upon whkh we are at 
present almost uninformed. The fiwt is the locality where the cq clone, 
which is the subject of study, was generated; just aa the cyclone itself 
is a erturbativn of the general circulation, 80 what we see gomg on over 
our Keds  is the Perturbation of a cyclone which may have originated 
in the genera1 arcillation thoumnds of miles away. A cyclone is a 
nirJrr or less stable dynamical system which certainly travels, but 
changes as it tmvels. The second aapect is the variation of velocity 
of the mind with height in the general circulation and in the cyclonic 
area itself. The thiid, rhich is closely connected with the second, 
is the tiajectory of conr-ected air. This could be calculated i f  we knew 
the point from which it started and rhe variation with height of the 
current which carried it. One often reads of convected air rieing 
vertically, hut we know that the rtCt.ua1 trajectories of a pilot balloon 
are o f  very various shapes. seldom vertical, and the halloon may part 
winipauy €rani the air which supported it at the start by a distance 
measured in tens of kilonieters. Air in convection rises very slowly. 
If a e set its vertical velocity at one-hundredth of that of a pilot balloon, 
the conr-cctcd air may be thousands of kilometers from the starting 
point before its upward journey is finkhed, and ita path may be very 
complicated. I t  is posslble that this conception of the slow, gradual 
ascent of air may have a bearing upon the cloud formation sssociated 
with a coming cyclone. but the subject is too long for a letter. 

The fourth aspect is the behavior of the convected air with regard to 
its environment. The downess of its rate of ascent is dependent 
large11 upon the development of eddies and consequent diluhon of ita 
mass Rith the cooler environments. This c8n not of itself arrest the 
upward motion, thou h it delays it, and, consequently, when the con- 
vected air has arrivdi at ita ultimate level it m11 have carried with it 
some of the air which formed ita environment on the m y .  Hence the 
rising air will have “ex-icted I’ a certain amount of air by ita p. 

The importance of combinin these aapects is at  once apparent If we 
consider that convection in stilf air would simply mean a read‘uatment 
of the masa in the vertical. The potentially warm air woutd be at 
the top instead of at the bottom, and the effect of a completed pro- 
of convection would be that pregsure would rise within the area of oper- 
ations. But i f  the risen air were delivered into a rapidly moving cur- 
rent at the top. the air which it had “evicted” from the environment 
on ite way would be lost to the column, and when the prom was 
completed the air would close in from the top, the bottom, and the 
sides. If there were any relative motion to begin dth-and there 
is always some-closing in from the sides must develop cyclonic cir- 
culation with a cold core. Clneing in from the bottom with air colder 
and drier than that which began the convection would stop on account 
of dynamical cooling, and closing in from the top means the settling 
down of the air of the stratosphere and a consequent low tropopause 
with a column of air above it warmer than ita environment. 

These couditions describe what the late Lord Rayleigh postulated 
for super osing a vortex on a current with relative velocity of its 
parts. &ey also agree with u-hat Yr. Dinee describes as the results 
of his examination of actual cyclonic conditions in England. And 
this view of thc procedure is borne out by the e d n a t i o n  of tropical 
cyclones. We can forni legitimate inferences from the premure rec- 
oids of these visitations because the normal conditions of the localities 
where they occur are extremely regular. We can see by an 
tion of the graph of preseure that the re ‘on covered b a ix:i 
has simply lost a certain part of the air wfich it normalf w. 
In one example I estimated the lm aa equivalent to 4&)00 cubic 
kilunieters at wa level. Beyond all doubt or question air had 
it was not piled up in anticyclones fore and aft, as we used to 
thr convected air of our cyclones must be; it waa gone clean away. 
I’ suspect that it travelled away in some upper current until slowed 
down over the tropical anticyclone of aome ocean. The story will 
not be complete until that surmise is verified or the correct account 
substituted. Hence, for the time being, I am aa curioua about the 
life history of convective air currents aa I w-aa twenty y e m  ago about 
that of surface air currents. 

In  any case, it seems to me certain that, becauae it c d e a  away 
part of the air which it meeta on its path, convection, wherever it 
occurs, must entail convergence, and therefore, except at the equator, 
it must give rise to a cyclonic circulation which may be transient, or, 
i f  circuniatances are favorable, permanent. The function of the 
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hataphere seems to be not constructive, but conservative and regis- 
trptive. It protects the energy from being dkipated by “filling up,’’ 
because the descent of its isothermal air is arrested by the adiabatic 
$e of temperature. That is, indeed, the common function of all 

decks” or lids in the atmcsphere, of which the stratosphere is tlie 
chief. A t  the same time, for an observer the stratosphere registers 
the locality of low presaure by the lowness of the tropopause and the 
relative warmth of the air column above it. It Beems to be a law for 
the pneral circulation and for local circulations that as pressure di- 
minlshes in the troposphere the tropopause is lowered and the temper- 
ature of the columns above it rises. 

Consequently, my view at the present time is t.hat the energv of a 
cyclone ia due originally to convection.in a region with a suhaldc 
law of variation of velocity with height: it is guarded at  the top by 
the imthermal condition oi the stratosphere, and on the sides by the 
balance of pressure and rotation. I t  is open to slow attack at  the 
bottom on account of the friction of ita mnds with the surfaw. and 
unleaa ita energy can be niaintained by additional ronvert,jon it niust 
p + h  1 do not think that a traveling cyrlone carries its supply of 
ram for long distances; it prqhaldy manufactures it out of the matc~rial 
i n  the lowest levels which it has to pass over. But it usos t,lie energv 
so supplied first to form a secondary, and afterwards to ahsnrl, i t  or 
to be absorbed by it.-NapGr Sham. - 

It is a well-known hydrodynamical result that, i n  the almenrr of 
any external stabilizing influcnce, anv surface nf discont.ini1it.y of 
velocity i n  a fluid must be unstable. The effect of this instability is 
seen in the eddies produced in  a mill pond, a t  the margin of the enter- 
ing stream. A sufficiently rapid shearing, without. actual disron- 
tinuity. will produce the sanie effect. 3Jost. atmospheric eddies are 
developed in this wav. In  the ciase of differences of velority hetwcen 
different maasx~ of air at the same level, gravity is not rlircdy avail- 
able to damp any eddies that may be produced. and hence it does 
not ssem likely to he difficult to account for edr1ic.a with their axes 
vertical. 

Thus the o r y  of cyclones may well he explained on the linl-s SUE- 
geated in  blr. v. H. binerr’s letter in i l k l u r e  of Noveii~t~er IS. Tt is 
rather more difficult to see what detmnines the size anrl intensity to 
which they grow. Cmund friction must play it,s part: also, where the 
warm stream on the south side bulpm northw-ard. i t  must do so to 
some extent over the top of the cold air alrcsady there, and this ar- 
rangement makes for stability. and when sufficiently de.vdoped must 
prevent the further growth of the disturbance. 

The speed of translation of the cyclone on this theory should be the 
mean of the velocities of the two currents. which is usuallv about 
correct. The ostrophic condition must aleo hold approximately, 
otherwise the 8sturbance would spread out with nearly the velocity 
of mund and disap ear. What is not easy to see, however. is why 
the iaobaxx tend to%ccome more or less circiilar instead of wavy.- 
Harold Jefry.s. - 

I should like to express my agreement with 31r. W. H. Dines’s view 
(Nature, Nov. 18, p. 375) regarding the origin of the initial difference 
of pressure which leads to the development. under t.he influence of 
the earth’s rotation, of cyclonic circulation, and to state that I have 
often suggested that this initial disturbance may have B mechanical 
origin (see Quart. Journ. Roy. Meteor. SOC., vol. xliii, 1917, p. 27). 
At  the same time it seems that one can not, on many grounds, ignore 
the effect of temperature contracts aa a contributing fact.or in the 
further development and maintenance of storm energy. 

To take the very fact which Mr. Dines cites, namely, the cxccp- 
tional storminesa o$ the Atlantic to the northwest of Scotland. This 
region is, in a most conspicuous degree, stormier in the winter months 
than in the summer, and it is almost one of the canons of phvsical 
geogra hy that the exceaaive development of storni energy during 
the cord seaeOn is  favored by the great contrast in  teniprature be- 
tween the frost-bound continents and the warm Atlantic, the indi- 
vidual cyclonic *terns breeding not so actively over the land areas, 
where the enera1 preaaure is high, as over the oceanic areas, where 
the generafpreamre is low. On the other hand. during the warm 
seaeon-when the tem erature dient between the oceans and the 
continentsis reversed, %ut is mu%esssteep than the winter g r a d i e n t  
~ l o n i c  energv in the North Atlantic is far lees powerful, while over 
t e sun-heated continenta storm energy takes the form, not of exten- 
sive wind syetema, but of localized convectional thunder systems. 
Furthermore, i n  the southern ocean, between 40’ and 60‘ S., where 
there are no disturbing land masses, there does not appear, jud ‘ng 
from the reports of navlgatom, to be surh conspicuous seasonal diger- 
ence in storminesa, and this is borne out by statistics availahle for the 
Falkland Islands (Meteor. Office Geophys. Mem., No. 15).-L. (3. W. 
Bonacina. 

A rebuttal by Mr. Deeley is published in Ncc.t.u.re, 
December 16,1930, page 502, and adverse comment on it 

b W. H. Dines in the issue for December 23, page 534. 
d e  second paragra h of Mi .  Dines’s letter relatea to the 

The oint mentioned by Sir Oliver Lodge in his letter in Natm of 
Novemger 25. has been, I think, put forward by von Rezold and &em, 
but Sir Oliver seemn to have overlooked the result of the heat set free 
by the condensation of the vapor. Could a cubic meter of dam air be 
confined in an adiabatic but extensible balloon and the vapor%e COIL- 
densed by any means, the result would be an increase of volume for 
the expaneion due to tlie heat produced by the condensetion would far 
more than balance the contraction due to loss of pressure. If, indeed 
tlie heat energy due to the latent heat of vapor all took the form d 
kinetic energy in tlie atmosphere, quite a tritlmg rainfall would s d c e  
to produce over the same area tlie moBt violent cyclone ever recorded. 

Prof. rllexantler McAclie having become particularly 
interestecl in Sir Napier Shaw’s discussion, wrote to him 
nnd obtained further comments. At the close of a dis- 
cussion of Shaw’s published letter (quoted above), Prof. 
McAdie says : 

lhal ly ,  one further proposition appears to Shaw to be worth study, 
namely, tluEt “an anticyclone is a reeon of descending air if the month 
is the unit of time; but il the unit ol time is the hour or day an anticy- 
clone is simply an unchanging maea except for the oudow at  the 
bottom.” This outflow he 1- calculated fin a letter to the writer) a~ a 

cyclone per contra, the air rises at such a rate that the hour an ”$” the I n a  day 
settlement at the rate of 100 meters per day, about 0.7 

are i1nit.s of time. 
This conception of the time factor is novel, and i f  we ermit ita inW- 

duction, as it geems we must, tlien we are faced with t h e r d e r  problem 
of determining the life Iiistories of slow-movin anticyclonic air 
descending from heiglita of S or 10 kilometers, most fknml re uiring 
I;, 8, or 10 clays t.o make the downward passage and l a n k g  q&I, far 
away from. t.he lace of setting out. In  the case of hyperbsre @arge 
wlqcrmanent fi+prmure areas], such aa the Atlanhc [or Azores] 
:inticyclone, Hhaw mya: “The out curvatlire is everywhere de same 
m : d c  and the \-elocity is proportional to the distance from the c a w .  
If T’= Cr and tlie velocity normal to the circle is proportional to r, the 
outward velocity will be Pr and hence the outflow aSqrS iR proportional 
to the area; and alerefore implies a uniform settlement all over the 
area:” 

Much more will be said about cyclones and anticlones 
and the general circulation of the atmosphere when we 
have free-air data froni more than a few small sections of 
bhc vast regions travemcd by moving low and high 
prcssure n.reas.--C F. B. 
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earlier comments o P Sir Oliver Lodge: 

THE RAPID FALL IN TEMPERATURE OF COLD WAVES. 

A hi h pressure area will sometinies form over night; 
especis P ly in or over the Lake region, where the tempera- 
ture the day before was about normal for the season d 
over the district. Immecliatel tho temperature falls 

even 40° [F.] in 12 or more hours. This IS uite a com- 

winter. Thisair could not have had time to lose so much 
heat by radiation., neither could the wind a t  the surface 
have had tinie to import so low a temperature. There are 
ina.ny clear nights with high barometer, with every 
opportunity for radiation to cause a bi drop m tern era- 

IOo F. Last night [Jan. 26-27, 19211 under a ,Ear& 
and high pressure the temperature actually rose several 
degrees and without wind movement. A perfect calm 
prevailed. Where did this heat come from? For two 
ni ht.s before this,while under the influence of the north- 
er B y wind area, and only a fresh to light wind at that, the 
temperature rose but little during the day and fell during 
tlie night more than it would under ordinary condi- 
tiom. * * * This coldness of the air does not feel 
as if it were due to long brooding or stagnation over cold 

with the accompanying norther Y y winds perhaps 20’ or 

mon occurrence in this section [northern New % ork] in the 

t.ure, but no such fall is observed ot % er than er % a 

I Presented (by title) before the American Meteorological Society at chlcago, Iu., 
Dee. 29,193. Abstract published in Bull. Am. McU. SW., ylareh, 1921,2:400. 


